Abstract The present report synthesizes outcomes across meta-analyses of psychosocial (i.e., non-pharmacological) treatments for ADHD. A total of 12 meta-analyses were identified that met search criteria. The meta-analyses were notable in that there was surprisingly little overlap in studies included across them (range of overlap was 2-46 %). Further, there was considerable diversity across the meta-analyses in terms of the inclusion/exclusion criteria, types of psychosocial treatments reviewed, methodological characteristics, and magnitude of reported effect sizes, making it difficult to aggregate findings across metaanalyses or to investigate moderators of outcome. Effect sizes varied across the outcomes assessed, with meta-analyses reporting positive and significant effect sizes for measures of some areas of child impairment (e.g., social impairment) and small and more variable effect sizes for distal and/or untargeted outcomes (e.g., academic achievement). Results are reviewed in light of the larger literature on psychosocial interventions for ADHD, and specific recommendations for future meta-analyses of psychosocial treatments for ADHD are offered.
Attention-deficit/hyperactivity disorder (ADHD) is a chronic disorder, with onset in early childhood, characterized by developmentally inappropriate levels of inattention, overactivity, and impulsivity that result in impaired functioning across important domains of daily life (American Psychiatric Association 2013). ADHD is notable in that it is a prevalent disorder, with an average of one to two children in every classroom in the USA estimated as having behaviors consistent with ADHD (Fabiano et al. 2013; Visser et al. 2010) . The challenges associated with ADHD result in considerable social, occupational, and academic problems for youth and their families (Fabiano et al. 2006; Kent et al. 2011) , as well as economic consequences (Robb et al. 2011; Pelham et al. 2007 ). The personal and societal costs of ADHD have resulted in efforts to identify and disseminate effective treatments. At the present time, two broad treatment modalities are commonly employed-stimulant medication (Conners 2002) and psychosocial interventions (defined broadly).
Across the field, the short-term efficacy of stimulant medication is agreed upon based on a sizable evidence base (Conners 2002; Faraone et al. 2006) . Indeed, professional guidelines recommend medication as a first-line intervention based on this research (American Academy of Child and Adolescent Psychiatry (AACAP) 2007; American Academy of Pediatrics (AAP) 2011). Endorsements of psychosocial interventions for ADHD are less clear, and this is reflected in professional guideline recommendations. For example, the AAP guidelines classify the strength of evidence for stimulant medications as stronger for elementary-and adolescent-aged children with ADHD, relative to psychosocial treatments. Likewise, the AACAP guidelines (2007) state: ''It seems well established that pharmacological intervention for ADHD is more effective than a behavioral treatment alone' ' (pp. 903) . In contrast, criterion-based reviews of the psychosocial treatment literature support the efficacy of these interventions for ADHD Pelham and Fabiano 2008; Pelham et al. 1998) . Some meta-analytic reviews also present clear and strong support for psychosocial intervention (e.g., DuPaul and Eckert 1997; Fabiano et al. 2009 ). However, others present results that are equivocal (e.g., Sonuga-Barke et al. 2013; Zwi et al. 2011) .
Unfortunately, this variability in reported support for psychosocial treatments provides challenges for practitioners and families attempting to choose viable treatment approaches. A plausible explanation for these inconsistent findings may be that there is variability in research questions, inclusion criteria, and study methodology across meta-analyses. More specifically, there are multiple aspects of meta-analytic research design that may vary, and these variations may affect the conclusions reached regarding the efficacy of psychosocial treatment for ADHD. Sources of potential variability in meta-analytic research design include: (1) type(s) of psychosocial interventions for ADHD included in meta-analyses; (2) specific constructs and measures used as indicators of treatment response; (3) inclusion criteria (e.g., related to publication date; related to treatment, study design, or sample characteristics) used to identify individual studies; and (4) the methods used in the meta-analysis, most notably the calculation and analysis of effect sizes. Each of these issues will be addressed briefly, in turn.
Type of Treatments Included in Meta-Analyses
In contrast to stimulants where the treatment is relatively homogenous, the category of psychosocial interventions represents a heterogenous group of approaches. The most commonly studied treatments are behavioral interventions that include training parents and teachers to manipulate environmental antecedents and consequences to promote appropriate child behavior and improve parenting. Criterion-based reviews strongly support the efficacy of these interventions (Abramowitz and O'Leary 1991; Evans et al. 2013; Pelham and Fabiano 2008; Pelham et al. 1998) . Psychosocial treatments may also include interventions to train youth in adaptive functioning skills (e.g., organizational skills, social skills; Evans et al. 2013) . Other psychosocial interventions such as cognitive therapy (Abikoff 1991) or individual neurocognitive training (Chacko et al. 2013; Rapport et al. 2013) have not evinced comparable levels of empirical support (AACAP 2007) but are also included in the broad category of psychosocial treatment in some meta-analytic work (Hodgson et al. 2012) . Further, one-to-one counseling, play or other types of therapies, and social skills training are included in this category, in spite of limited evidence of efficacy (Hoagwood et al. 2000) . To the extent that a meta-analysis combines studies of these interventions with less empirical support with behavioral approaches with greater empirical support into an overall effect of psychosocial treatment, the effect of the more effective intervention will be diluted by the inclusion of the less efficacious intervention. Furthermore, meta-analyses that combine multiple types of psychosocial interventions into a single effect will likely yield different results than would meta-analyses that do not collapse across different types of interventions in this manner.
Measurement of Outcome
The approach used for measurement of treatment outcome is also an important parameter to consider in the review of meta-analyses of ADHD treatment. Unlike studies of medication treatments for ADHD where parent and teacher ratings of ADHD symptoms are primarily used as measures of outcome (Conners 2002) , psychosocial treatment studies utilize a broader array of outcome measures (e.g., parent and teacher ratings, observations of child behavior and parenting behavior, academic outcomes; DuPaul et al. 2012; Fabiano et al. 2009 ). This presents a unique challenge for the synthesis of findings across studies and may contribute to variability in conclusions drawn across metaanalyses. Some meta-analyses may present separate effects for each type of outcome measure, some meta-analyses may group effect sizes into overarching categories, and others collapse across dependent measures to create a single effect size to represent each study. Whereas some meta-analyses may utilize traditional symptom-based outcomes, others may include outcomes that would not typically be designated as primary outcome measures in studies of ADHD treatment (e.g., internalizing symptoms; Zwi et al. 2011) . Also contributing to the variability in outcome measurement, some meta-analyses emphasize the use of blinded measures of treatment effect (e.g., SonugaBarke et al. 2013) . These all may be viable approaches, but specific measures should be viewed within the lens of the overarching conceptual model guiding the study. For instance, observations of parenting are proximal outcomes in studies of behavioral parent training, but they are distal or peripheral in a study of behavioral treatment implemented by teachers within a classroom. Thus, to the extent that meta-analyses include different outcome measures, and these measures are either proximal or distal, findings may vary.
Inclusion Criteria for the Meta-Analysis
The ADHD psychosocial treatment literature emerged in the 1960s and continues to grow at the present time. This literature encompasses a variety of interventions, measures, and research designs. Variations on inclusion and exclusion criteria within a meta-analysis for the ADHD psychosocial treatment literature may result in heterogeneity in studies included across meta-analyses, and this might result in limitations in conclusions that can be generalized to the entire population of ADHD intervention studies (Cooper and Hedges 1994) . For instance, a potential source of variability across meta-analyses concerns the design used in individual treatment outcome studies. The ADHD psychosocial treatment literature is comprised of a diverse group of study designs ranging from single-subject designs to randomized trials, and meta-analyses may have varying inclusion criteria related to design type (e.g., including all design types, including only randomized controlled trials, etc.). The degree to which studies from the larger literature are included within any given meta-analysis needs to be investigated to determine whether meta-analyses by different groups serve as replications or as independent metaanalyses.
Methods used to Calculate Effect Sizes
There are multiple approaches that investigators can use to quantify psychosocial treatment effects through the calculation of effect sizes. In addition, the preceding discussion impacts these calculations as meta-analysts must grapple with diverse study measures, informants, research designs, and approaches for generating estimates of effect size, a problem also present in the stimulant medication literature (Faraone et al. 2006) . Within the psychosocial treatment literature, problems with the design and implementation of primary studies included within a meta-analysis weaken the validity of the findings. This is known in meta-analysis as risk of bias (Higgins and Green 2011), and every primary study included in a meta-analysis is exposed to bias regardless of the specific design. Meta-analyses that include only randomized controlled trials generally tend to have a lower risk of selection bias. However, there are other sources of bias even within these trials such as attrition or more rigorous inclusion criteria, which limits generalizability. Further, until recently, there were few viable solutions for comparing outcomes from randomized trials to crossover and single-subject design studies (Hedges et al. 2012; Shadish et al. 2013) . Thus, individual meta-analyses have historically dealt with these issues in a variety of ways, which may have implications for the conclusions reached by each. Understanding the differences in approaches to the calculation of effect sizes is important as these differences may facilitate or preclude direct comparisons.
Given the inconsistency in findings across meta-analyses of psychosocial treatments for ADHD, there is a need to conduct a systematic review of these meta-analyses. Further, the reasons for differences across meta-analyses should be explored. In the present review, the results of published meta-analyses for ADHD psychosocial treatments were systematically reviewed in an effort to document the efficacy of such treatments for ADHD. It was specifically hypothesized that discrepancies across studies could be explained by methodological differences related to study design, the outcomes assessed, and inclusion criteria. Potential explanations for divergent findings are also explored. Finally, alignment between the results of the ADHD meta-analyses and the systematic reviews of the literature aimed at identifying evidence-based interventions Pelham and Fabiano 2008; Pelham et al. 1998) were also assessed.
Methods
In conducting this analysis, recommendations made in standard texts on research synthesis were used to guide procedures (Cooper and Hedges 1994; Cooper et al. 2009; Hunter and Schmidt 2004) . Although the original purpose was to synthesize meta-analytic data regarding the efficacy of behavioral interventions for the treatment for ADHD, a review of existing meta-analyses revealed there was not a consistent differentiation between types of psychosocial interventions (e.g., behavioral parent training, cognitive training) to permit aggregation. Therefore, we included in our systematic review all meta-analyses of psychosocial interventions for children and adolescents with ADHD in an effort to be as inclusive as possible.
Literature Review
Studies included in this review were identified using five main techniques. First, literature searches using PsycInfo and PUBMED were conducted. Search criteria entered into the database included: attention-deficit/hyperactivity disorder, meta-analysis, treatment, and intervention. Based on the results of the computerized search, articles were identified that met the inclusion criteria described below. Each identified article's reference section was then systematically analyzed, and additional meta-analyses were added to the review in this way. Unpublished meta-analyses were excluded from the review because one goal of the systematic review was to focus on publications likely to influence public policy or professional recommendations/ practice parameters. The literature search was terminated in June 2013.
Inclusion Criteria
A meta-analysis was included in the initial collection based on the following criteria: (1) the meta-analysis reported data from studies of psychosocial interventions for children (i.e., under age 18) with ADHD; (2) the meta-analysis inclusion criteria required that the majority of participants in the individual studies were diagnosed with ADHD or significantly well described to suggest the characteristic behaviors of ADHD (e.g., ''hyperactive,'' ''inattentive''). Studies that focused on treatment for children with externalizing behavior problems alone (e.g., ODD, CD, aggressive behavior) were not included; (3) the meta-analysis must provide at least one effect size that summarizes the results of individual treatment outcome studies included; and (4) at least one effect size reported by the meta-analysis must reflect the unique treatment effect of psychosocial interventions for ADHD. That is, meta-analyses that only provided data for combined treatment effects of medication and psychosocial interventions were excluded.
The initial search was conducted by the first two authors, which identified 233 total independent reports. After reviewing abstracts, 17 were identified as requiring closer review. The full texts of these 17 papers were independently reviewed by the first two authors to determine eligibility. Disagreements were resolved by consensus. Of these 17 meta-analyses, five were excluded as they did not meet the inclusion criteria. These studies were not included for the following reasons: inclusion of a heterogeneous sample of participants that were not clearly identified as having ADHD (Baer and Nietzel 1991) ; inclusion of only combined pharmacological and psychosocial treatments (Majewicz-Hefley and Carlson 2007) ; no report of meta-analytic results (Jadad et al. 1999a; Schachar et al. 2002) ; or combination of pharmacological and psychosocial treatments in a manner where they could not be disentangled (Shaw et al. 2012 ). In total, 12 meta-analyses on ADHD treatment were identified for inclusion in the review.
Study Characteristics
Each meta-analysis collected for the review was coded on a number of domains. These domains included: study design, subject characteristics, inclusion criteria, description of the treatments, outcomes assessed, approach to calculating effect sizes, and results. Coders completed a standardized form for each study, and coders met to discuss coding and reach consensus regarding any discrepancies.
The text and reference sections of each meta-analysis were systematically examined to determine the level of overlap among meta-analyses with regard to the sample of individual treatment outcome studies included in each analysis. A table was created that included every individual treatment outcome study included in any one of the metaanalyses. The reference sections of each meta-analysis were carefully cross-referenced to identify which individual treatment outcome studies were included in each meta-analysis. Each individual psychosocial treatment outcome study was then identified. Studies were then crossreferenced across meta-analyses. The complete list of studies is available from the study authors.
Qualitative Review of Information Included in each MetaAnalysis
In this systematic review, the extent to which information was included within each meta-analysis consistent with the Meta-Analysis Reporting Standards (MARS; APA Publications and Communications Board Working Group on Journal Article Reporting Standards 2008) was rated. A checklist was constructed that included each item within the standards and raters checked whether the information for the item was present or absent within the meta-analysis.
Reliability of Coding
For the characteristics of study designs included in Table 1 , two coders independently coded 17 % of the included meta-analysis, and percent agreement was 82 %. For the coding of the MARS criteria, the first two authors independently reviewed each of the meta-analyses, and any discrepancies were discussed and consensus was obtained through a review of the primary source text. Then, the percent of information that was included for each of the MARS categories (Method, Search Procedures, Coding Procedures, Statistics Methods, and Results Reporting) was calculated along with an overall score. It is important to note that in this systematic review, these ratings are indicators of whether information needed to judge the quality of the meta-analysis was included; they are not a direct, overall judgement of the meta-analytic quality as many contextual variables influence quality beyond the presence or absence of information.
Results

Overview
Twelve meta-analyses were identified through the systematic search to include in this review. See Table 1 for a 
1996-2010 7 betweensubject; 28 withinsubject; 65 singlesubject Kindergarten through 12th grade; diagnosed with ADHD
Published prior to 1996
Between-group, within-subject, single-subject complete list (note Lee et al. 2012 is not included in the figures as these data could not be made comparable to the other reports because the specific number of studies contributing to each effect size (i.e., k 1 ) reported by Lee and colleagues could not be determined). Interventions included within meta-analyses were varied with some focusing solely on particular settings (e.g., school; Eckert 1997, 2012) and others focusing solely on a particular type of intervention (e.g., parent training without any associated child intervention; Zwi et al. 2011) . To provide supporting information for a discussion of the aggregate results, each meta-analysis is briefly summarized in Table 1 .
Aggregate results across meta-analyses are reported. First, aggregate results from meta-analyses are grouped by study designs: (1) between-group, (2) pre-post design, (3) single-subject, (4) within-subject, and (5) mixed designs. In the table, d indicates the effect size estimate from the meta-analysis. Positive effect sizes represent improvement from psychosocial treatment. The reader is cautioned that these d effect sizes cannot be directly compared as they represent different calculation methods across meta-analyses (see Table 5 )
ADHD attention-deficit/hyperactivity disorder, ODD oppositional defiant disorder, CD conduct disorder, LD learning disability, RCT randomized controlled trial, d represents the effect size calculated by the meta-analysts, see formulas in Table 5 These descriptive results include the effect size generated within the meta-analyses (for some meta-analyses, multiple effect sizes were generated) in a single graphic (Fig. 1) . Then, aggregate results are presented by outcome measure (Figs. 2, 3, 4, and 5) . Note that the included meta-analyses reported the standardized mean difference (d) in different ways (see expanded discussion below), making direct comparisons of effect sizes across meta-analyses imprudent. Synthesis across meta-analyses related to the types of interventions included, measurement outcomes, inclusion criteria, and method for calculating effect sizes are then reviewed. Finally, the results of this systematic review are compared with the results of criterion-based reviews Pelham and Fabiano 2008; Pelham et al. 1998 ).
Overlap of Studies Included within Meta-Analyses Table 2 illustrates the overlap of studies included in each meta-analysis with the entire population of studies across all the meta-analyses in this review. It is readily apparent that there is little overlap in the individual treatment studies included across the meta-analyses included in this review (k = 12), with the percentage of overlapping studies ranging from 2 % (Zwi et al. 2011 ) to 46 % (Fabiano et al. 2009) . No meta-analysis included even half of the total population of ADHD psychosocial intervention studies, defined as the total number of studies included across all 12 meta-analyses. Table 3 illustrates the overlap of included studies for each meta-analysis with the other meta-analyses included in this report. This lack of overlap is important to consider, as it indicates that these meta-analyses are largely reporting on independent samples of studies rather than replicating one another.
Aggregate Results Across Meta-Analyses Figure 1 illustrates a forest plot for the effect sizes reported within each meta-analysis. It is important to note that some studies included only a single effect size, whereas others included multiple effect sizes. As can be seen from the plot, there is considerable variability across the different studies in the magnitude of effect size (e.g., range = -1.53 to .67 for between-group designs), number of studies included within the meta-analysis (k ranges from 1 to 44 across study designs), and the confidence interval for each effect Fig. 2 Illustration of effect size estimates based on total number of studies used to generate the effect size estimate within the metaanalyses for between-group design studies. The study label is on the left side of the figure, the effect size estimate is illustrated in the figure, and on the right side, k studies that contributed to the effect size, the effect size, and confidence interval are reported size. Further, there is diversity in the research designs included within the meta-analyses (see Fig. 1 ).
Integration of Results Across Meta-Analyses
Type of Treatments Included in the Meta-Analysis Table 1 lists the descriptive term used by the authors for the psychosocial treatment included in each of the metaanalyses reviewed. Behavioral parent training and a general psychosocial treatment (e.g., ''non-pharmacological;'' ''behavioral or cognitive-behavioral'') were the most common psychosocial treatments within meta-analyses (33 %). Some of the meta-analyses focusing on a general psychosocial treatment further categorized the treatments within the results section (e.g., Hodgson et al. 2012; Purdie et al. 2002) . ''Behavioral intervention'' was reviewed by 17 % of the meta-analyses. School-based interventions were reviewed by 17 % of the meta-analyses (note that these two are DuPaul and Eckert 1997; DuPaul et al. 2012 , which were non-overlapping meta-analyses). It is readily apparent that there was great diversity within the psychosocial interventions reviewed within each metaanalysis, with some having a more narrow focus compared to others with a broader inclusion of interventions. This diversity is even apparent within the five metaanalyses that reported effect sizes for behavioral parent training (Charach et al. 2013; Corcoran and Dattalo 2006; Purdie et al. 2002; Lee et al. 2012; Zwi et al. 2011) . A review of Table 3 Lee et al. and Purdie et al. had an overlap with Corcoran and Dattallo of 10 and two studies included, respectively. Thus, for behavioral parent training, these meta-analyses generated divergent results from largely independent samples of the literature. Thus, even the meta-analyses that reported results for a clearly defined ADHD intervention-parent training-were not comparable due to differences in studies included under this category of treatment. Effect sizes for specific outcomes in within-group design studies. The study label is on the left side of the figure, the effect size estimate is illustrated in the figure, and on the right side, k studies that contributed to the effect size, the effect size, and confidence interval are reported
Measurement of Outcome
Effect sizes for specific outcomes within meta-analyses are displayed in Fig. 2 (between-group), Fig. 3 (within-subject), Effect sizes for specific outcomes within single-subject design studies. The study label is on the left side of the figure, the effect size estimate is illustrated in the figure, and on the right side, k studies that contributed to the effect size, the effect size, and confidence interval are reported
Inclusion Criteria
A review of Table 1 indicates that the k of studies included in a meta-analyses ranged from 2 (Klassen et al. 1999 ) to 174 (Fabiano et al. 2009 ). Some reasons for this dispersion are clear-some studies only included randomized trials (Klassen et al. 1999; Sonuga-Barke et al. 2013; Zwi et al. 2011) , whereas others were inclusive of many different designs (DuPaul and Eckert 1997; DuPaul et al. 2012; Fabiano et al. 2009; Purdie et al. 2002) . Other parameters also impacted inclusion such as limiting studies to those between a particular date range (DuPaul et al. 2012; Purdie et al. 2002) or ruling out any study that included children with comorbidities (Hodgson et al. 2012) .
The k of studies included also appeared to be related to the effect size generated. For instance, larger effect sizes appear to be concentrated within meta-analyses that included a greater number of studies. Descriptively, for metaanalyses reporting between-group effect sizes from k = 1-5 studies, the mean effect size for psychosocial treatments is -.07 (SD = .55). For meta-analyses including k = 6-10 studies, the mean effect size increases to .27 (SD = .47). For k = 11 or more studies included within the meta-analysis, the effect size increases to .60 (SD = .21). Thus, the more effect sizes from betweengroup design studies included within a meta-analysis, the greater the estimated magnitude effect of treatment, and the smaller the variability for the estimated mean effect size. This pattern of results is observed in Fig. 1 wherein metaanalytic results are ordered by the k of studies included. The first meta-analytic results in each category are typically positive and statistically significant (i.e., those with the greatest k of studies included), and the metaanalyses listed at the end of each category (i.e., those with the fewest k of studies included, often only one) are typically negative and statistically nonsignificant. Of note, it might be appropriate to ignore the meta-analytic effects from k = 1 studies, as it is not clear a single study can be considered a meta-analytic effect. In the present synthesis, is it not possible to disentangle the effect of k studies included from inclusion criteria given the large variability across meta-analyses and relatively small sample size. Effect sizes for specific outcomes within meta-analyses that included multiple designs. The study label is on the left side of the figure, the effect size estimate is illustrated in the figure, and on the right side, k studies that contributed to the effect size, the effect size, and confidence interval are reported Meta-Analysis Reporting Quality Table 4 lists the rating for each of the meta-analyses overall, and within specific categories with respect to the inclusion of information recommended in the MARS criteria. There was considerable variability in consistency with MARS criteria ranging from a high score of 68 % of criteria reported (Zwi et al. 2011 ) to a low score of 34 % of criteria reported (Purdie et al. 2002) . Most meta-analyses reported procedures and inclusion/exclusion criteria consistent with MARS recommendations, which is indicated via the generally high scores on the methods. Statistical methods were the most common aspect of the MARS criteria to be underreported in the meta-analyses reviewed. A consequence of this is that effect sizes cannot confidently be combined across meta-analyses as equivalencies in effect size outcomes are unclear. Notably, none of the metaanalyses reviewed included all of the information suggested in the MARS criteria. Table 5 presents the statistical approach used by each meta-analytic review. For each meta-analysis, the formula and/or description of the approach used to calculate the effect size is reported. Further, any procedures used to account for dependency within studies (e.g., the approach to aggregating multiple effect sizes from study N i in metaanalysis k i ), heterogeneity among effect sizes across individual studies, and publication bias are also presented. As can be seen from Table 5 , multiple approaches were used to calculate effect size estimates, which cautions against making direct comparisons across meta-analyses due to differences in metrics.
Meta-Analytic Methods
Consistency with Narrative Reviews
Recent narrative reviews using operationalized criteria for judging the effectiveness of psychosocial treatments for ADHD have determined that behavioral parent training, school-based contingency management, and training-/peerfocused interventions are evidence based Pelham and Fabiano 2008; Pelham et al. 1998) . To investigate the degree to which these narrative reviews align with the meta-analytic literature, findings for each of these three treatments were investigated.
Behavioral Parent Training
Five meta-analyses explicitly investigated the effect of parent training for ADHD (Charach et al. 2013; Corcoran and Dattalo 2006; Lee et al. 2012; Purdie et al. 2002; Zwi et al. 2011) . Charach included 14 studies, the majority being randomized trials, and analyzed both proximal (i.e., parenting skills) and distal (i.e., ADHD symptoms and disruptive behavior) outcomes. Corcoran and Dattallo included 14 studies that included a comparison group. Lee included 40 studies, but this meta-analysis was less specific in the categorization of outcomes. It is not clear how many studies Purdie et al. included to calculate the effect size. Zwi et al. included many fewer studies due to restrictive inclusion criteria (i.e., exclusion of any study that included child-focused intervention), and they reported on a small number of outcomes including those peripheral (i.e., internalizing behavior) to ADHD. For these meta-analyses, Charach et al. reported effect sizes ranging from .55 (parenting skills) to .77 (ADHD symptoms), Corcoran and Dattallo reported effect sizes ranging from .11 (child ratings) to .75 (teaching ratings), Lee reported a moderate effect size (r = .34), Purdie reported an effect size of .31, and Zwi et al. reported a negative effect size for externalizing behavior (d = -.32) and internalizing behavior (d = -.48). These results are discrepant, perhaps due to differences in the approaches within each meta-analysis. Regardless, four of the five meta-analytic findings were consistent with the conclusions of the narrative reviews that reported behavioral parent training was an effective intervention for children with ADHD.
School-based Contingency Management
Three meta-analyses reported results specifically for school-based contingency management strategies (DuPaul and Eckert 1997; DuPaul et al. 2012; Purdie et al. 2002) . DuPaul and Eckert reported between-group effect sizes of .45 for behavioral outcomes and .31 for academic outcomes in between-group studies with larger effects reported for crossover and single-subject design studies. DuPaul et al. (2012) reported between-group effect sizes of .18 for behavioral outcomes and .43 for academic outcomes in between-group studies with larger effects again reported for crossover and single-subject design studies. Purdie et al. reported an effect size of .39 for school-based/ educational interventions. There were no studies that overlapped between either of these meta-analyses, indicating the three meta-analyses represent independent portions of the research literature. The results of these three meta-analyses support the use of school-based contingency management as an intervention for ADHD, consistent with systematic review conclusions.
Training-/Peer-Focused Interventions
No meta-analyses specifically calculated effect sizes for the training-and peer-focused interventions determined to be evidence based through narrative review.
Discussion
The present report was initiated to aggregate information across existing published meta-analyses of psychosocial treatments for ADHD. Integrative research reviews are defined as ''Research syntheses attempt to integrate empirical research for the purpose of creating generalizations'' (pp. 5; Cooper and Hedges 1994) . In the metaanalytic literature for ADHD psychosocial treatments, it does not appear that this effort to create generalizable conclusions has been realized. Across meta-analyses, parent training interventions for ADHD work strongly (Charach et al. 2013) , moderately (Lee et al. 2012) , or are inferior to a control group (Zwi et al. 2011) . School-based behavioral treatments for ADHD assessed in betweengroup studies result in larger effects on behavioral outcomes relative to academic outcomes in one meta-analysis (DuPaul and Eckert 1997), but a different pattern was found in a second meta-analysis of research studies published since the first meta-analysis (DuPaul et al. 2012) . Divergent study designs also yield divergent effect size magnitudes with crossover design and single-subject design studies yielding much larger estimates of effect relative to between-group designs (see DuPaul and Eckert 1997; DuPaul et al. 2012; Fabiano et al. 2009 ). Even within meta-analyses, behavioral interventions yield a moderate effect or no effect, depending on the outcome (Sonuga-Barke et al. 2013) .
In spite of the differing conclusions across meta-analyses, when these meta-analyses were aggregated together some general conclusions can be made. First, the metaanalyses were largely independent reviews of portions of the literature rather than replications, given that there was very little overlap in studies across the meta-analyses (see Tables 2, 3) . Second, the approach to meta-analysis of the ADHD psychosocial treatment literature was quite disparate across review groups with diverse designs, inclusion/exclusion criteria, differences in scope, and varying approaches to the calculation of both individual and overall effect size estimates as well as the combining of effect sizes across various outcome measures. Overall, the evidence from the research literature when all meta-analyses and study designs were considered suggests that psychosocial treatments for ADHD are efficacious (i.e., prepost, within-subject, and single-subject design effect sizes are significant; 82 % of between-group effect sizes generated by a k of 5 or greater were positive and statistically significant). This finding is consistent with narrative and selective reviews of the literature that have strongly endorsed the efficacy of psychosocial treatments for youth with ADHD Pelham and Fabiano 2008; Pelham et al. 1998 ). However, it was also surprising that there was so much diversity across meta-analyses in conclusions generated. Each of these major results will be reviewed in turn.
Apples and Apples or Apples and Oranges?-The Impact of Treatment Approach and Inclusion Criteria
A major finding in this review is that there is little to no overlap among the studies included in ADHD meta-analyses of psychosocial treatment. As can be observed from Tables 2 and 3, only a minority of studies overlap across meta-analyses. This leaves a need within the field to conduct a meta-analytic review of the entire population of ADHD treatment studies identified, in order to obtain a robust estimate of the effect of different psychosocial treatments on ADHD-related outcomes. Otherwise, the situation is much like the old fable of the visually impaired men touching different parts of an elephant (Saxe 1892) . In a review of meta-analyses of stimulant effects, Conners (2002) also noted a lack of overlap across systematic reviews. However, unlike the present research synthesis, the findings for stimulant medication effects were comparable across meta-analyses. Part of the reason for this is that the specific treatment employed across all studies included in the Conners' (2002) meta-analyses was identical-stimulant medication. In contrast, a review of the studies Papers included in the total column represent all studies of a psychosocial intervention included in the meta-analyses of any of the papers included in this review. Individual studies were excluded from the total n count if the year of publication was the same year of the meta-analysis or later a Fabiano et al. (2009) included in their meta-analyses three papers for which publication dates were unavailable, and DuPaul et al.
(2012) included one paper for which the publication date was unavailable. Because an exact publication date was not available for these papers, they were excluded from the ns for this analysis Clin Child Fam Psychol Rev (2015) 18:77-97 89 included across the meta-analyses in the present report yielded numerous types of psychosocial treatments (e.g., social skills training, cognitive therapy, contingency management, parent management training, biofeedback), and often these interventions were combined together in single effect size estimates. Notably, the same approach to combining disparate psychosocial treatments is often used in practice parameters for ADHD where different medication types are clearly distinguished, yet psychoeducation, therapy, counseling, and behavioral treatment are often combined into a single category resulting in at times confusing or unclear recommendations (e.g., AACAP 2007). The idea that these meta-analyses were independent replications does not apply here-the studies and the treatments included within them were too diverse. Comparable combinations would be viewed as absurd in systematic reviews of medication for ADHD. For example, atypical antipsychotics, antidepressants, and anxiolytics would not be combined with stimulant medications in a single effect size estimate to illustrate the efficacy of medication for ADHD treatment. A similar standard should thus be utilized with psychosocial treatments. That is, meta-analyses should avoid combining ''psychosocial'' interventions and instead report effect size estimates for distinct treatment approaches/modalities separately. The authors of these meta-analyses took multiple approaches to addressing differences in design characteristics, ranging from including all designs (e.g., DuPaul et al. 2012) to excluding all but randomized group designs (e.g., Zwi et al. 2011 ). These differences were also apparent in the calculation of effect size estimates in meta-analytic reports with some groups reporting effect sizes for each design separately (e.g., DuPaul and Eckert 1997; Fabiano et al. 2009 ), whereas others collapsed designs together (Purdie et al. 2002) . Going forward, meta-analytic research questions within this literature should be sensitive to the need to be inclusive across this diverse array of study designs, yet prudent in how these designs are combined. Further, there were differences across meta-analyses with respect to the inclusion/exclusion criteria used in study search and retrieval. This resulted in at times large differences across studies. For instance, Zwi et al. (2011) had some of the most stringent inclusion criteria, which yielded only five studies of parent training and a negative effect size estimate. This can be contrasted with other reviews that had many more parent training studies represented (e.g., Charach et al. 2013) , and reported a positive effect for parent training for youth with ADHD.
The Impact of Measurement on Results
Measurement issues may also contribute to the differences in findings across meta-analyses. The meta-analyses reviewed in this paper included a wide variety of treatment outcome measures (e.g., ADHD symptoms, externalizing behavior, parenting, and cognitive ability). Conners (2002) reported that stimulant medication effect sizes varied based on the outcome measure used. In the Conners' (2002) review, it was consistently reported that stimulant medication effects were greater for ratings of ADHD symptoms relative to observational measures conducted in the child's classroom (see Kavale 1982 for an example of this pattern of results). Psychosocial interventions, specifically behavior therapy, target social and behavioral outcomes beyond symptom ratings, and this is an area where considerable treatment effects have been obtained (Fabiano et al. 2009 ). Interestingly, in the present review, social outcomes yielded positive and significant effect sizes in meta-analyses for psychosocial interventions, indicating, as expected, that psychosocial interventions typically provide a benefit for this target of treatment. Next steps in the field include a meta-analytic approach that compares different treatment modalities, and the impact on varied outcomes within conceptually relevant domains for the treatment administered (see Sonuga-Barke et al. 2013 for an example of an approach that could be adapted for this specific research question). These analyses should also include a consideration of how setting and informant may influence outcomes. For instance, using a teacher rating as an outcome measure for a behavioral parent training intervention would be inappropriate given that parenting interventions are unlikely to generalize to other settings. Thus, these meta-analytic approaches should separate the report of effect sizes into settings where treatment was employed and settings where treatment was not employed, but may generalize. Another component that varied among the meta-analyses reviewed was the method of calculating effect size estimates. Some meta-analyses had numerous effect sizes generated across outcomes (Hodgson et al. 2012) , whereas others combined outcomes to yield a single effect size from each individual study (Fabiano et al. 2009 ). In addition to these differences in aggregation, Table 5 outlines the differences in meta-analytic approach to calculating effect sizes, which also likely had an influence on outcome. Further, the variability in methodological rigor across meta-analyses may have influenced the results obtained as well (see Table 5 ). Differences in approaches to calculating effect sizes across meta-analysis are compounded by differences in study designs included. Recently developed, innovative methods for calculating effect sizes in a consistent manner across study designs will enhance future meta-analysis (Hedges et al. 2012; Shadish et al. 2013 ).
Implications of these Results
Currently, there are at times vague and inconsistent recommendations within practice guidelines with respect to psychosocial treatments for ADHD (Vallerand et al. 2014) and wide variation in treatment practices within and across nations (Hinshaw and Schleffer 2014; Hinshaw et al. 2011) . It is possible that psychosocial interventions may receive lower rates of endorsement relative to medication in part due to the lack of consistency in systematic reviews and meta-analysis within the psychosocial treatment literature. For example, behavioral parent training has been recommended as an evidence-based treatment for ADHD with clear research support by some systematic reviews Pelham and Fabiano 2008; Pelham et al. 1998 ). Yet, a contemporary meta-analysis concluded that with respect to the efficacy of behavioral parent training interventions, ''the evidence we found was limited in terms of the size of the trials and in their quality, and therefore we do not think it can be used as the basis for guidelines of treatment for ADHD in clinics or schools' ' (p. 8; Zwi et al. 2011) . This disconnect may have resulted from rigorous exclusionary criteria within the Zwi et al.'s meta-analysis resulting in only five studies included, and a 2 % overlap with the other meta-analyses included in the present report. Thus, although Zwi et al. (2011) included the most rigorous and clear reporting of methodological characteristics of their meta-analysis (Table 4) , a consequence of the rigor Effect sizes from individual studies were pooled using Borenstein and Rothstein (2001) software with a correction for small sample size bias (Hedges and Olkin 1985) . Effect sizes based on both random-effect and fixed-effect models are reported Dependency Separate effect sizes were calculated for each of several outcome measures within a study, and then, effect sizes were averaged within studies
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Effect size Between-subjects designs Unweighted effect sizes (Glass 1977; Glass et al. 1981; Smith et al. 1980; Wolf 1986 ) were calculated. A weighted effect size was calculated according to the weighted least squares general linear model approach (Hedges and Olkin 1985) Within-subjects designs Effect size weighted by sample size (Becker 1988; Becker 1990 ) was computed for treatment and control group (Control ES = 0 when no control group). Weighted deltas were calculated based on weighted effect sizes Single-subject designs Busk and Serlin (1992) approach 3 to calculate a unweighted effect sizes which were then weighted by number of baseline and treatment data points Dependency Effect sizes were reported for three classes of outcome measures: academic measure, behavioral measures, and clinic-based tests. When a single study included multiple measures within a single class, these effects were averaged
Publication bias
File drawer analyses Schmidt 1990, p.513) DuPaul et al. (2012) Effect size Overall effect sizes based on fixed-effect model (Hedges and Olkin 1985; Lipsey and Wilson 2001) Between-subjects designs Unweighted effect size (Glass 1977; Glass et al. 1981 ) weighted using least squares GLM (Hedges and Olkin 1985) Within-subjects designs Unweighted and weighted effect sizes (Becker 1988; Becker 1990 ES based on a fixed-effect model reported. Due to a significant Q statistic indicating heterogeneity, ES based on random-effect model also reported 
Limitations
This review has limitations. First, although the initial intention was to conduct a meta-analytic review of the metaanalyses identified, this approach was untenable due to the considerable methodological differences across the articles identified. Differences in the calculation of effect size estimates, approach to synthesizing data across outcomes, study inclusion/exclusion criteria, and definition of ''psychosocial treatment'' included within reviews precluded aggregation across meta-analyses. Thus, this manuscript relies largely on descriptive reports of the larger literature. Second, this report focused on meta-analytic reviews of the literature of ADHD treatments available up to June 2013. It does not include other reviews that applied criteria for study efficacy other than effect sizes Pelham and Fabiano 2008; Pelham et al. 1998) . Further, this report does not include comparative research on different forms of psychosocial treatments as this was outside the scope of the meta-analysis aims. Further, future metaanalytic studies are required for synthesizing comparative outcomes for different psychosocial treatments as well as comparisons between psychosocial and pharmacological/combined approaches (Jadad et al. 1999b ).
Recommendations for Future Meta-Analyses of ADHD Treatments
The present review synthesizes results across meta-analyses and yields an overall finding that supports psychosocial treatments for youth with ADHD with the majority of null or counter findings coming from small k effect size estimates. However, it is unclear whether the current effect size Charach et al. (2013) estimates within the meta-analyses reviewed represent a rigorous report of the true effect of psychosocial treatments given that different psychosocial treatments and study designs were combined together in some cases (e.g., Purdie et al. 2002) and disentangled in others (e.g., Fabiano et al. 2009) , the samples of studies included often did not represent the entire population of research reports (see Tables 2, 3) , and the methodological quality information included within the meta-analyses varied (Table 4) . This review is instructive in providing recommendations for future meta-analyses of psychosocial treatments for ADHD. First, there is a fundamental need to include the entire literature of interest in a meta-analysis. The ADHD psychosocial treatment literature is underrepresented in this regard. Some of the poor overlap across meta-analyses can be explained by the various modalities of psychosocial interventions for ADHD (e.g., behavioral parent training, cognitive therapy) as well as the multiple research designs within the literature (e.g., randomized controlled trial; crossover designs; single-subject design studies). This is further compounded by the historical lack of viable solutions for calculating effect sizes across these diverse designs. Inclusion of studies within meta-analyses was further limited by cutoffs regarding publication date. An advantage of meta-analysis is that it provides an overall accounting of a literature, including only a portion of the literature could result in biased or inaccurate results. It is strongly recommended that future meta-analyses aimed at investigating the efficacy of particular treatments include the entire population of studies in their results. For instance, updates of meta-analyses could include the studies from the prior analysis in the overall results, with date of publication being used as a moderator.
Second, meta-analytic reviews should not combine diverse psychosocial intervention results into one aggregate analysis. Researchers should also be clear in their description of treatment approaches in titles, abstracts, and methods sections to permit meta-analytic reviews of psychosocial treatments for ADHD to be more precise. An additional recommendation within the ADHD literature is increased uniformity in outcome assessments. There are a number of well-validated observational tools for ADHD researchers to utilize in treatment studies (Pelham et al. 2005) . Emphases on methodologically rigorous, blinded outcomes (e.g., Sonuga-Barke et al. 2013) must be appropriately balanced with sensible approaches to outcome assessment that acknowledge any psychosocial or pharmacological treatments for ADHD are unlikely to generalize to untreated settings (i.e., some blinded assessments within Sonuga-Barke et al. 2013 were collected from raters within settings where treatment did not occur). Further, meaningful change within functional areas that are conceptually unrelated to the treatment approach should not be weighted in the same manner as change within targeted domains within metaanalyses. Innovations within the field of clinical psychology are needed to create and implement methods to promote the objectivity and practical sensibility within meta-analyses that include diverse outcome assessments. Past this, consistency across meta-analytic work could be improved by categorizing outcomes as related to the symptoms of ADHD, comorbid symptoms, and functional impairment. It is recommended that outcome measures unrelated or peripheral to ADHD core impairments (e.g., IQ; internalizing symptoms) or invalid for assessing treatment outcome (i.e., child report of ADHD symptoms; Pelham et al. 2005 ) be removed from meta-analytic reviews as these can undermine significant results of treatment in targeted areas.
Future meta-analytic reviews must work to be inclusive of the large literature available while accounting for variability in treatment modality, research design, and appropriate outcome measures. Additionally, it is imperative that future meta-analyses employ appropriate methods for calculating effect sizes for individual studies and for combining individual effect sizes to create an overall effect size even in designs that are non-traditional within meta-analysis (e.g., Hedges et al. 2012; Shadish et al. 2013) . Methods for calculating effect sizes and overall effect sizes should be clearly documented and should include formulas to facilitate replication. This will likely require the collaboration between clinical researchers, methodologists, and statisticians.
Conclusion
Across these meta-analyses of psychosocial treatments for ADHD, there is diversity in results, studies included, and approaches. Precise conclusions on the efficacy of psychosocial interventions, for particular targeted groups, on specific outcomes, are unable to be generated from the current meta-analytic literature. The lack of overlap among articles included in published meta-analyses is likely a strong contributor to some disagreements in results, with meta-analyses typically reporting on an independent sample of psychosocial treatment studies. Thus, using any one of the meta-analyses reviewed herein to make policy decisions or determine the efficacy of psychosocial treatments for ADHD appears unwise at this time. Although a major task, there is a strong need within the field for a comprehensive meta-analysis across all studies in the psychosocial treatment literature, reporting separate effect sizes for different psychosocial treatment approaches, so that the field can continue to move toward more evidenceinformed practice in the treatment for ADHD.
